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CLAIMS 



5 1. A telescope system of* ''.the ti^pe commonly used to 

observe/photograph celestial objects, /the telescope system 
comprising: 

a telescope; 

a tripod supporting the telescope/'; 
10 a mount attaching the telescope to the tripod so as to 

facilitate rotation of the telespope about two generally 
orthogonal axes; 

at least one controller/motor assembly, each 
controller /motor assembly comprising: 
J: 15 an electric motor coupled to move the telescope about 

syi one of the two generally orthogonal axes; 

UJ a control circuit coupled to drive the motor; 

2 an encoder coupled to provide feedback from the motor 

B to the control circuit to fac/litate enhanced position control 

^ 20 of the telescope; and 
m wherein the control circuit is configured to cooperate 

Ul with the encoder to cause the motor to position the telescope as 

desired, so as to facilitaue enhanced location and tracking of 
celestial objects , 

25 

2. The telescope system according to claim 1, wherein the 
motor comprises a DC motor, 

3. The telescope /system according to claim 1, wherein the 
30 control circuit compris/es a microcontroller. 

4. The telescorie system according to claim 1, wherein the 
control circuit comprdises a PIC 16C54 microcontroller. 
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5. The telescope system according to claim 1, wherein the 
control circuit comprises a microprocessor. 

5 / 

6. The telescope system according to claim 1, wherein the 
encoder comprises an optical encoder. 

7. The telescope system according to claim 1, wherein the 
10 encoder comprises an encoder wheel, 

8. The telescope system according to claim 1, wherein the 
^ encoder comprises an encoder wheel positioned upon a shaft of the 
^ motor. 

S 15 

Sj 9. The telescope system acc/ording to claim 1, wherein the 

^ encoder comprises: 

an encoder wheel positioned /upon a shaft of the motor; 
3 an LED directing light towatd the encoder wheel; and 

20 a pair of photodiodes receiving light from the encoder, such 

fy that the light is modulated sp^^p to be representative a of speed 

of the motor. 




10. The telescope system/ according to claim 1, wherein the 
25 control circuit is configured^ to control a speed at which the 

telescope moves to facilitat^e tracking of a celestial object 
being viewed/photographed. 

11. The telescope system according to claim 1, wherein the 
30 control circuit is configured to reduce a speed at which a 

telescope is being moved ^s the telescope nears a desired 
position thereof, so as to mitigate overshoot of the telescope. 



12. The telescope system according to claim 1, wherein the 
35 control circuit is configured to receive a signal representative 
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of an angle by which the telescope is/ to be moved and is 
configured to cause the telescope to move/ by approximately that 
angle . 

13. The telescope system accordinc^ to claim 1, wherein the 
control circuit is configured to store a present position of the 
telescope, receive a desired new pos/ltion of the telescope, 
calculate a difference between the /present position of the 
telescope and the desired new positifon of the telescope, and 
cause the telescope to move by apj/roximately the calculated 
difference . 

14. A controller/motor assemb]/y for a telescope of the type 
commonly used to observe/photograph celestial objects, the 
controller /motor assembly comprising: 

an electric motor coupled to move the telescope about 
one of two generally orthogonal axes; 

a control circuit coupj/ed to drive the motor; 
an encoder coupled provide feedback from the motor to 
the control circuit to facilitate enhanced position control of 
the telescope; and 

wherein the contrqlfc^rcuit is configured to cooperate 
with the encoder to cause thVmbtor to position the telescope as 
desired, so as to facilitate Enhanced location and tracking of 
celestial objects . 

15. The controller/motdr assembly according to claim 14, 
wherein the motor comprises 4 DC motor. 



16. The controller 
wherein the control circuit 



/motior assembly according to claim 14, 
comprises a microcontroller. 
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17- The controller /motor assembly according tra claim 14, 
wherein the control circuit comprises a/ PIC 16C54 
5 microcontroller. 

18. The controller/motor assembly according to claim 14, 
wherein the control circuit comprises a microprocessor. 

10 19. The controller/motor assemblV^ according to claim 14, 

wherein the encoder comprises an optiaal encoder. 

20. The controller/motor ass^ably according to claim 14, 
wherein the encoder comprises an ^encoder wheel. 

15 

21. The controller/motor /assembly according to claim 14, 
wherein the encoder comprjag es/^n encoder wheel positioned upon 
a shaft of the motor, 

20 22. The controller/mfotor assembly according to claim 14, 

wherein the encoder comp^/ises: 

an encoder wheel pc/sitioned upon a shaft of the motor; 
an LED directing l/ight toward the encoder wheel; and 
a pair of photo ytiiodes receiving light from the encoder, 
25 such that the light i^ modulated so as to be representative a of 
speed of the motor. 



30 



23. The cont/roller/motor assembly according to claim 14, 
wherein the control circuit is configured to control a speed at 
which the telescope moves to facilitate tracking of a celestial 
object being viel/ed/photographed. 



35 



24. The qontroller/motor assembly according to claim 14, 
wherein the control circuit is configured to reduce a speed at 
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which a telescope is being moved as the telescope nears a/desired 
position thereof, so as to mitigate overshoot of the >t:elescope. 



10 



25. The controller/motor assembly according^ to claim 14, 
wherein the control circuit is configured to Receive a signal 
representative of an angle by which the telesc^e is to be moved 
and is configured to cause the telescope to mja^ve by approximately 
that angle. 



26. The controller/motor assembly according to claim 14, 
wherein the control circuit is configured to store a present 
position of the telescope, receive a/desired new position of the 
15 ' telescope, calculate a difference /oetween the present position 
of the telescope and the desired ynew position of the telescope, 
and cause the telescope to move/by approximately the calculated 
difference . 



20 27. A. telescope sysyem of the type commonly used to 

observe /photograph celest/Lal obj ects, the telescope system 
comprising : 

a telescope; 

a tripod supportiri'g the telescope; 
25 a mount attaching the telescope to the tripod; 

at least one controller/motor assembly for moving the 
telescope with respect to the tripod, each controller/motor 
assembly comprisii 

an eleotric motor; 
30 a cont/ol circuit coupled to drive the electric motor; 

a liqAt source; 

a plurality of light sensors receiving light from the 
light source; 

an encoder wheel alternately permitting light to travel 
35 from the lignt source to the light sensors and preventing light 
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from traveling from the light source to the light sensors, 
movement of the encoder wheel being representative op^ movement 
of the drive motor; and 

wherein the light sensors are coupled /to provide a 
signal to the control circuit which is representa^>ive of movement 
of the electric motor to facilitate servo contro/1 of the electric 
motor . 

28. The telescope system as recited/in claim 27, wherein 
the light source comprises a light emitting diode (LED) . 

29. The telescope system as recated in claim 21, wherein 
15 the plurality of light sensors comn^ise two light sensors. 

30. The telescope system as/recited in claim 27, wherein 
the plurality of light seffi^ors comprise two light sensors 
configured to operate in quapm^re. 
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31. The telescope system as recited in claim 27, wherein 
the plurality of light sensc/rs comprise photodiodes. 

32. The telescope s/stem as recited in claim 27, wherein 
25 the encoder wheel compr/Lses a plurality of spokes extending 

radially so as to alternately permit light to travel from the 
light source to the /light sensors and prevent light from 
traveling from the ligrit source to the light sensors. 

30 33. The telescope system as recited in claim 27, wherein 

the electric motor comprises a DC motor. 

34. A controller/motor assembly for moving a telescope of 
the type commonlw used to observe/photograph celestial objects, 
35 the controller/motor assembly comprising: 
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an electric motor; 

a control circuit coupled to drive the electri^s^ motor; 
a light source; 

a plurality of light sensors receiving li^fit from the 
light source; 

an encoder wheel alternately permitting/light to travel 
from the light source to the light sensors and/preventing light 
from traveling from the light source to tme light sensors, 
movement of the encoder wheel being representative of movement 
of the drive motor; and 

wherein the light sensors are' coupled to provide a 
signal to the control circuit which is representative of movement 
of the electric motor to facilitate se/vo control of the electric 
motor. 



20 



35. The controller/motor assembly as recited in claim 34, 
wherein the light source comp^3j^^ a light emitting diode (LED) . 

36. The controller/motcyf assembly as recited in claim 34, 
wherein the plurality of /light sensors comprise two light 
sensors . 



25 37. The controller/motor assembly as recited in claim 34, 

wherein the plurality /of light sensors comprise two light 
sensors configured to /operate in quadrature. 

38. The controller/motor assembly as recited in claim 34, 
30 wherein the pluraliycy of light sensors comprise photo diodes. 



35 



39. The controller/motor assembly as recited in claim 34, 
wherein the encoder wheel comprises a plurality of spokes 
extending radialAy so as to alternately permit light to travel 
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from the light source to the light sensors and prevent from 
traveling from the light source to the light sensors^i 

40. The controller/motor assembly as recited in claim 34, 
wherein the electric motor comprises a DC motoj 



commonly used to 
he telescope system 



.ed to drive the electric motor; 
sensor receiving light from the 



41, A telescope system of the typ^ 
10 observe/photograph celestial objects, 
comprising: 

a telescope; 

a tripod supporting the telescopJe; 
a mount attaching the telescope to the tripod; 
15 at least one controller/mo/or assembly for moving the 

telescope with respect to the /tripod, each controller/motor 
- assembly comprising: 

an electric motor; 
a control circuit 
20 a light source; 

at least one l/ght 
light source; 

an encoder whefel alternately permitting light to travel 
from the light source yo the light sensor (s) and preventing light 
25 from traveling from/ the light source to the light sensor (s), 
movement of the encoder wheel being representative of movement 
of the drive motor; 

a calibration circuit coupled to the control circuit 
and to the light /source to set a brightness of the light source 
30 to a desired level; and 

wherein the light sensor (s) are coupled to provide a 
signal to the control circuit which is representative of a 
movement of tjie electric motor to facilitate servo control of the 
electric mot/Dr. 
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42. The telescope system as recited in claim 41, ^wherein 
the calibration circuit comprises a plurality of currents limiting 

5 resistors selectively switchable into series witl;/'^ the light 
source to vary a current through the light source, 

43. The telescope system as recited in olaim 42, wherein 
the control circuit is configured to determ:yne a brightness of 

10 the light source, 

44. A controller/motor assembly foj/ a telescope of the type 
commonly used to observe/photograph/celestial objects, the 
controller/motor assembly comprisingj/ 

15 an electric motor; 

a control circuit coupled to drive the electric motor; 
W a light source; 

^ at least one lightl hkrfsor receiving light from the 

2 light source; 

2 20 an encoder wheel alt/ernately permitting light to travel 

ni from the light source to theyiight sensor (s) and preventing light 

in from traveling from the ]:ight source to the light sensor (s), 

movement of the encoder w^eel being representative of movement 
of the drive motor; 
25 a calibratioiV circuit coupled to the control circuit 

and to the light source to set a brightness of the light source 
to a desired level; arid 

wherein thfe light sensor (s) are coupled to provide a 
signal to the control circuit which is representative of movement 
30 of the electric mo/or to facilitate servo control of the electric 
motor . 

45. The ci^>ntroller/motor assembly as recited in claim 44, 
wherein the caYibration circuit comprises a plurality of current 

35 
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limiting resistors selectively sy<£^chable into series with the 
light source to vary a curr^nife'^'^rough the light source. 

46. The controllBivmotor assembly as recited in claim 45, 
wherein the control circuit is configured to determine a 
brightness of tha/light source. 

10 47. A telescope system of the type commonly used to 

observe/photograph celestial objects, the tele^>€ope system 
comprising: 
^, a telescope; 

iy a tripod supporting the telescope; 

+=15 a motorized mount attaching the tele*scope to the tripod for 

fy / . . 

positioning the telescope, the motori^zed mount comprising: 

W a base fixedly attached to the tripod; 

^ a fork pivotally attached to the base via a fork pivot 

r to facilitate movement of the telescope in azimuth, the telescope 

2 20 being pivotally attached to yt^he fork to facilitate movement of 

J; the telescope in altitudeynf 

an azimuth mot<^r^ttached to the base and coupled to 

rotate the fork; / 

an altitude motor attached to the fork and coupled to 
/ 

25 rotate the telescope; 

a cable/extending from the base to the altitude motor 
for providing electrical communication to the altitude motor; 

a base stop formed to the base; 

/ 

a ft)rk stop formed to the fork; 

/ 

30 an intermediate stop configured to rotate independently 

of the bas^ and the fork; and 

/ wherein the fork stop abuts the intermediate stop and 
the intermediate stop abuts the base stop when the fork is 
rotat^ less that two revolutions with respect to the base, to 
35 limit wrapping of the cable around the fork pivot. 
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48. The telescope system as recited in, claim 47, wherein 
the fork stop comprises a post formed upon^^e fork and extending 
downwardly therefrom, and the base stop comprises a post formed 
to the base and extending upwardly/theref rom. 



10 



49. The telescope syst^'^^^s recited in claim 47, wherein 
the intermediate stop is ^smfigured to pivot about the fork 
pivot . 
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50. The telescoj^ system as recited in claim/^7, wherein 
the intermediate stop/:omprises a lever pivotally^^tached to the 
fork pivot. 

51. A motorized mount for attaching^ telescope of the type 
commonly used to observe/photograph celestial objects to a tripod 
for positioning the telescope, the notorized mount comprising: 

a base fixedly attachable^ to a tripod; 
a fork pivotally attacnle^ to the base via a fork pivot 
to facilitate movement of the te/escope in azimuth, the telescope 
being pivotally attached to IMe fork to facilitate movement of 
the telescope in altitude; 

an azimuth moto;/ attached to the base and coupled to 
rotate the fork; 

an altitude ^Aotor attached to the fork and coupled to 
rotate the telescopes 
a cable extending /from the base to the altitude motor for 
providing electriaal communication to the altitude motor; 
a base/ stop formed to the base; 
a foi/K stop formed to the fork; 

an intermediate stop configured to rotate independently 
of the baseyknd the fork; and 

merein the fork stop abuts the intermediate stop and 
the intermediate stop abuts the base stop when the fork is 
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rotated less that two revolutions with respep^ to the base, to 
limit wrapping of the cable around the fo;E^ pivot. 




52. The motorized mount as recced in claim 51, wherein the 
fork stop comprises a post formad upon the fork and extending 
downwardly therefrom, and the b^se stop comprises a post formed 
to the base and extending ^o^Bdlv therefrom. 

WT 

53. The motorized/inount as recited in claim 51, wherein the 
intermediate stop is j2?onfigured to pivot about the fork pivot. 

54. The motszlrized mount as recited in claim 51, wherein the 
15 intermediate s'^p comprises a lever pivotally attached to the 

fork pivot. 
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